S
urgical treatment for herniated lumbar discs was first described more than 70 years ago (7). By 1977, refinements in approach led to the development of microsurgical discectomy (MSD) (1). Since then, various minimally invasive techniques have been developed that have been aimed mainly at removing nucleus pulposus at the center of the disc via a posterolateral approach. Those techniques, represented chiefly by automated percutaneous lumbar discectomy, have been unable to address lesions other than contained disc protrusions of moderate size in normally constituted canals. Furthermore, the efficacy of those techniques has not been proven (2).
The "gold standard" in surgical treatment of patients with disc herniations, particularly in the presence of sequestrated fragments or associated lateral recess stenosis, is now considered to be MSD (6). In 1997, a new, minimally invasive surgical technique was developed: microendoscopic discectomy (MED) (4). This technique involves use of retractors, introduced percutaneously over muscle dilators, to create a working channel 18 mm in diameter. Video-assisted visualization and illumination is secured through a specially designed METRx-MD endoscopy system (Medtronic Sofamor Danek, Inc., Memphis, TN). The aim of this study was to compare the results and complications of our initial MED experience versus standard MSD.
PATIENTS AND METHODS
Twenty-eight patients were prospectively observed and reviewed by an independent observer. We included the first 14 patients who underwent MED and a series of 14 consecutive patients who underwent MSD during the same period. Although patients were not randomized between the two groups, the surgeon was not aware of the type of procedure that would be available at the time of admission. This was dependent on the availability of the MED equipment, which was loaned from the manufacturer for a limited period.
All patients had uncontained or large contained lesions. Figure 1 shows a typical magnetic resonance imaging scan of such a lesion. Patients with smaller contained herniations were treated conservatively irrespective of symptoms and signs. Average duration of symptoms before surgery was 12.1 weeks in the MED group (range, 7-20 wk) versus 12.8 weeks in the MSD group (range, 6-22 wk). The MED group comprised five women and nine men with an average age of 43 years (range, 31-55 yr). The disc herniations were L4-L5 in nine patients and L5-S1 in five patients. The MSD group comprised eight women and six men with an average age of 41.5 years (range, 26-54 yr). The disc herniations were L4-L5 in seven patients and L5-S1 in seven patients.
Patients were followed up for a average of 12 months (range, 11-29 mo) and were assessed with the Oswestry low back pain disability questionnaire (3) and low back pain outcome score (5). Analgesia consumption during the hospital stay was recorded. Statistical analysis was performed with Fisher's exact test.
Surgical technique
MED was performed with the patient under general anesthesia and in prone position on a Montreal-type mattress. Second-generation METRx endoscopic instrumentation was used (9).
Image intensification was used to place an initial K-wire through the fascia, insert subsequent muscle dilators, and control the position of instruments (Fig. 2) . After insertion of the tubular retractor, flavectomy, laminotomy, nerve root retraction, and discectomy were performed as in the open technique.
MSD was performed with the Caspar microsurgical retractor (Aesculap Co., Tuttlingen, Germany) and an operating microscope. Level identification also was performed by use of image intensification.
RESULTS
Mean preoperative Oswestry low back pain disability questionnaire score was 65% in the MED group and 64% in the MSD group; postoperatively, mean scores were 22.3% in the MED group and 15% in the MSD group. There was no statistically significant difference in score improvement between the two groups (P Ͼ 0.1).
Preoperative low back pain outcome scores were 58 points in the MED group and 54 points in the MSD group; postoperatively, values were 17.6 in the MED group and 11.4 in the MSD group. There was no statistically significant difference in score improvement between the two groups (P Ͼ 0.1).
Patients in the MED group required an average of 8.8 doses of oral analgesia compared with 12 doses for MSD patients. In addition, the postoperative opioid requirement for patients in the MED group was less than that for patients in the MSD group (P Ͻ 0.01).
Average length of stay was 1.83 days in the MED group versus 2 days in the MSD group. This difference was not statistically significant (P ϭ 0.5). One patient in the MED group had a dural tear, which was treated with fibrin glue, whereas another patient developed urinary retention requiring catheterization. Both patients made an uneventful recovery.
DISCUSSION
New minimally invasive techniques are being developed constantly in an attempt to minimize trauma. In spinal surgery, there is concern regarding iatrogenic devascularization and denervation of the paraspinous muscles during the approach (11). This endoscopic technique is attractive in that muscle dissection is minimized. A contrast-enhanced magnetic resonance imaging study demonstrated no significant difference in enhancement of either nerve or muscle tissue between patients treated with open versus endoscopic technique (8). There has been some initial concern that the twodimensional view offered by the endoscope might lead to more complications. A system compatible with the operative microscope also has been developed to address those criticisms. Nonetheless, the endoscope allows visualization beyond the confines of the tubular retractor. In addition, during surgery, it is possible to redirect the retractor to provide access to a significant part of the interlaminar space; this offsets the disadvantages of the two-dimensional view.
Another advantage of a smaller working channel is avoidance of excessive nerve root retraction. This has been substantiated by a study of the same technique with intraoperative electromyography (10).
Although our experience was limited to a small number of patients, we determined that it was possible to address uncontained or large contained disc lesions with a minimally invasive technique as effectively as with the classic open technique. We also observed reduced pain medication consumption in patients treated with the endoscopic technique. Nonetheless, this was not a prospective, randomized, concurrently conducted study, and its small size introduces potential for bias and confounding, which may account for any differences found.
MED has advantages over other minimally invasive surgical techniques because it can address lesions otherwise inaccessible to percutaneous techniques with clinical results equivalent to those of standard open microdiscectomy. We acknowledge that the advantages over classic microdiscectomy might be limited, and they do not seem to last longer than the initial postoperative period, as reflected by the equality in outcome scores at 1 year. Nonetheless, we think that for surgeons accustomed to performing endoscopic surgery, use of MED is a safe alternative. Although MED has been demonstrated to decrease length of hospitalization, intraoperative blood loss, and postoperative narcotic use, long-term outcomes have not been properly evaluated. Whether decreased cytokine (C-reactive protein and interleukin-6) expression and decreased electromyographic nerve root irritation translate into improved outcome has yet to be determined. Although magnetic resonance imaging has not differentiated tissue damage between MED and MSD, a muscle dilating/preserving approach has not been demonstrated to preserve the posterior tension band or decrease the amount of postoperative instability. Thus, further investigation is necessary regarding these issues.
Conversely, MED has been demonstrated to be as safe and effective as the traditional MSD. In addition, the benefits mentioned above may justify this minimally invasive approach. Thus, we look forward to further comparisons between these two groups.
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Stanford, California T he authors have presented a prospective series of 28 patients undergoing MED versus MSD, the gold standard for uncontained disc herniations. Although their results are not necessarily comparable to those of American surgical practices, in which microscopic discectomy is typically performed as an outpatient procedure, the fact that ultimate outcomes were virtually identical is important. Length of stay was virtually identical; immediate postoperative pain was slightly lower in patients undergoing minimally invasive surgery.
